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Temporary Station: Kamikineusu
Location Latitude: 42139N, Longitude:142"580E, Hight:170m
Instruments

Crystal Quartz |_|Power
Clock Oscillator| | Amplifier
- c
every 11 iToISr AC|100V 50¢/s
Seismometer L Amplifier Galvanometer Recorder
1¢s Vertical £,=30¢C/s Smoked paper writing

paper speed 2mm/sec
Frequency Response

Sensitivit
50~ 2enstuvity

o : term sensitivity at 10c¢/s
E 10 1964 May —June 190 ¢ kine/mm
Z’ July —Aug. 80

@ 5F Sept.—Dec. 120

2 F 1965 Jan. —Oct. 110

s | 1966 Feb. —Apr. (low sensitivity)
E 1 lllllll ] ] |||u|l i IR | June—Nov. 105

1 10 100¢/s
£10 # W o K E

Fig. 1. Outline of the observation
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HM B0 B JImBE (V)
Fig. 2. (@) Daily frequency of earthquakes with maximum velocity amplitude
100 zzkine and larger at Kamikineusu
(\) Daily frequency of earthquakes at Urakawa Weather Station (JMA)
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Fig. 3. Frequency distributions of S-P intervals




32 R OfHo®

B (M=51) X RETHD, 1966 FITERORELND LSBTl &S
DED B b Aoh B A, AT THEBIEE A ER LD, 9 B S-PRR6CE L@
— & BRB L, 10 Aizit S-P Ei 4 B o o MESRMEN TR L1,

LSRRI B & S-P BRI 50~60 F > = + = 7 BihEIOMBIIRORE L & iz
Lt TWABHD, T OHMENIIEIED = b v 7 B KHE (M=81) ofBELEL2LRD
MESHOELVERITI S ST LTy, 72, 2 OB b5 A F R
ST B R E OB R LT s, |

V. #iR-RE-HRGR

1L # /MK B

BB T b L 5l Tk, 4 CRELIFEHE I -k Sl X
TR THRELBN I WS opRE SR T 5Y, SEOBBFC S B RELY
SHEN L OhB o DT, ROBWEA T - 12,

Mt EHMEA S CEESERI A TOAHED 55T, B 40°~44°N, 142°~ 145°E
DEEACHVEIN10km L D EGHEBIL ST, £ERENALRLHE 5 h kTN,

Bl PR B OR
Table 1. The list of earthquakes investigated

Date Location M, M, t My—M, | Mnin
1964 May 8 E off Aomori Pref. 44

May 18 Hidaka mountains 3.3

May 20 E off Aomori Pref. 43 1.2 10 31 1.0

May 31 E off Aomori Pref. 47 )

June 6 off Urakawa 4.0 1.0 52 3.0 0.3

June 15 Hidaka mountains 2.9 0.8 40 2.1

July 9 Middle of Hokkaido 29 2.8 swarm 0.1 1.2

July 11 off Urakawa 4.3

July 13 off Urakawa 3.1

July 16 E off Aomori Pref. 3.7 1.1 25 2.6

Aug. 8 off Urakawa 33

Aug. 14 E off Aomori Pref. 36

Aug. 17 Hidaka mountains 5.1 1.0 19h32m 41 0.1

Aug. 23 off Kushiro 3.8 3.0 123 0.8 (3)

Aug. 30 N of Urakawa 4.2 1.3 5 56 29 0.8

Sept. 8 E off Aomori Pref. 3.7

Sept. 15 off Urakawa 3.1

Sept. 27 off Urakawa 4.3

Oct. 5 Hidaka mountains 53

Oct. 8 off Urakawa 3.8

B (to be continued)

3) Flxw, MEEZY-RRIEX; REE2MH- 0SB, 1R 11, 20 (1967), 98-105.
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Date Location | M, M t My—M | Mmin
1964 Oct. 8 Hidaka mountains 34
Oct. 30 off Urakawa 3.7 1.0 20m 2.7
Nov. 13 off Urakawa 4.8 2.8 43 2.0 0.6
Nov. 22 off Tokachi 44
Nov. 24 off Kushiro 3.7
Nov. 25 off Kushiro 3.8 .
Dec. 8 off Tokachi 4.4 2.6 3 1.8 20
Dec. 11 off Erimo cape 35 1.5 6hb3m 2.0
Dec. 16 Hidaka mountains 43
1965 Feb. 6 off Hirco 4.0%
Mar. 29 E off Aomori Pref. 6.4 5.4 29 11 1.0 1.8
Mar. 31 Hidaka mountains 3.6 unknown 13
Apr. 6 E off Aomori Pref. 44
Apr. 7 off Urakawa 3.2
Apr. 13 off Kushiro 3.8
May 8 coast of Tokachi 4.2%
May 14 Hidaka mountains 3.9%
May 15 off Urakawa 4.0
May 18 off Tokachi 4.1 3.7 138 04 2.3
May 19 Hidaka mountains 3.5
May 30 Hidaka mountains 3.0
June 7 E off Aomori Pref. 4.2
June 13 SE off Erimo cape 6.0 2.0 12 16 4.0 0.8
June 28 off Urakawa 4.4%
June 29 Hidaka mountains 3.7 15 31 2.2
Aug. 3 Hidaka mountains 44 3.8 35 0.6
Aug. 31 near Teshikaga 51 5.0 15 0.1
Sept. 5 off Urakawa 4.1 15 20 39 2.6 0.2
Sept. 29 off Urakawa 42 4.0 4 57 0.2
Nov. 17 off Urakawa © 42
1966 Feb. 20 off Urakawa 4.3
Feb. 20 off Urakawa 4.3%%
June 17 Hidaka mountains 44
June 22 off Urakawa 46
July 2 off Urakawa 4.2
July 23 off Urakawa 3.8
Aug. 1 Hidaka mountains 4,0%
Aug. 8 Hidaka mountains 5.2 unknown 4
Sept. 1 off Urakawa 4.3 2.0 14 45 2.3
Sept: 5 near Erimo cape 43 '
Sept. 22 off Urakawa 41
Sept. 28 off Urakawa 4.1 2.9 11 47 1.2 0.0
Oct. 6 off Urakawa 3.7
Oct. 16 near Erimo cape 5.0 2.1 19 2.9 0.0

* accompanied by aftershocks ?
** The latter is slightly larger than the former.
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Table 2. Percentage of earthquakes
iy accompanied by aftershocks

na/ny
(%)
M 2.9 ~ 34 10 2 20
15“8-49 3.5~ 3.9 17 6 38
>80 40 ~ 49 31 11 35
40 50 ~ 5.9 5 4 80
B4l F1RoMBORBRS M, BRI 6.0 ~ 6.4 2 2 100
REABRE S B

Fig. 4. Epicenters of earthquakes listed in Table 1.
Open circles represent earthquakes accompanied nz: number of earthquakes accompanied

by observable aftershocks. by observable aftershocks

o) i Magnitude m 27

sy : number of all earthquakes investigated

4) HFEB%; Magnitude R OFTES L o R, HE 11, 19 (1966), 282-285.
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Fig. 5. An earthquake swarm of
October 2, 1966

5) T. Ursu,; A Statistical Study on the Occurrence of Aftershocks, Geophys. Mag., 30 (1961),

521-605.
6) K.Mogcr;
Res. Inst., 41 (1963), 615-658.

Some Discussion on Aftershocks, Foreshocks and Earthquake Swarms, Bull. Earthq.
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Table 3. The list of earthquakes accompanied by
remarkable aftershock activities

No. | Date and Time (JST Locati Hypocenter |/ Remarks
o. |Date and Time {(JST) ocation E N depth 1 emarks
d 160 20900 AN Shght damage and
1 |1964 May 74 16058m| off Oga Pen. 139°00’ 40°20’ 00km! 6.9 minor tunami
2 Junel6 13 01 | off Niigata Pref. 139°117 38°217 40 | 75 g:;fgge;ﬁ gevere
3 May 31 09 40 | E off Hokkaido 14714 4316 60 | 67| Shight damage, fore-
4 June 23 10 26 off E coast of Hokkaido| 146°28’ 42°59” 80 (6.7) Slight damage
5 July 24 17 14 Kurile Is. 153°217 45°48’ 20 6.4| Preceded by foreshocks
6|  Oct. 1617 19 | off Etorofu Is. 14958’ 4323 60 | 6.1 | Dreceded by remarka-
7 11965 Junell 12 34 off Etorofu Is. 148°48’ 43°39” 00 6.4| No foreshock
8 Aug.31 16 49 | E part of Hokkaido 144°267 43°29’ 00 51} Slight damage
9 11964 Aug.30 14 11 near Urakawa 142°47’ 42°14’ 60 42
10 Nov.13 04 57 off Urakawa 142°43" 41°59" 80 (4.8)

11 {1965 Mar.29 19 47 E off Aomori Pref. 143°09’ 40°39 40 6.4

3-1 BEEEHHE No.1)

KMBEOHEOKBEEB XY HAND & LBk OS DB TH 505, WMEREEIC i chbh
HIER O REBHEN TIIABERD 7 — 2 — 3B bR v, HEBECERN S S C0m O R
TRMENARET S L, KEXZOTCEOERL VKB GEESHR, 20X 5k —2—%H
VISR D W o Ih T 37, ZoOBBEENMOMBOBAIZ LABE R, WA
BrBLNTEY, v/ =2F . ~FOGMEEN5B L M35 U EDOKERL LA SENEh

53DEBbhb,

REOHDOBHRAFR L LT

n(t)y= A(t+o)? | (1)
BB LICEE, c R0 THEE 5 »0OHmnd b, - OHEBIC 2L T KERE
BUPBOWMED b b, ZOPF TR P=134 L ELBRTERD, clTOWTRiE- EH OB

7 #x, KEER; 1968418 29 HEaFTBREORBED— C CARBBORBILOVT—, A
RGP EG 74, 21 (1969), 33-43.

8) Research Group for Aftershocks; On the Aftershocks of Oga Earthquake, May 7, 1964, Sci.
Rep. Tohoku Univ. {Geophy.), 16 {1965), 146-163.
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1964 455 A 31 RICAREH HiPc B HEE (No. 3) mBAE L, YR OMEL S E T o
WENRD T, ZOMBCHRNTLOREBELEbLh S bONRAE L, L ORDORHEE R
DA Q) RICIIRE > Tig X 5 THH, KAEHK0048~096 HofEicii &< EIBEII S 1
Tuwigw L, 9 BUBRCEEREIMELS o T3,
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BX1280km T~ /=5, — FIREEIR T2, JLiEERO 14 o@EFROER XD
FHHoXtHE L M OFH#EIL 671 THD, 5HILHEOMEL 664 (RETICLD L 6T)
THHMD, 6 ADMBOF N TNERKEL L Ly, COMBOXBOK DO D Hitik

9) #lxiE, The Parties for Aftershock Observation; Observation of Aftershocks of the Niigata
Earthquake of June 16, 1964, Bull. Earthq. Res. Inst., 46 (1968), 204-222.
10) BRE=-ZW B; FERBELzoRBoRBC BT HEN, BUHEEK, 8 (1964), 15-21.
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5 BOFNErote, TOZ &k, No.3 MBI < MENORMPFE DT (1) Rz
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5 A3l AOMENH - Thb 1964 FK F CILBERL CRELHMBEOBRRSMEE 6
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BB Mz B X TERRARE LD E L 20X THH, Zhbit Mp»uziE
B3O LOMBOSHTHD, W& OX71: 2 SOMBEHORELCIIEEN DI 2 &b
A, i, BRARDHL R TV BMER VA, S-PRMOS L5 31 B~6 23 A
DO No. 4 OMBO L TRETCVW2HBELEh - LB bR b, 7ok 1968 F 1 FiTix
No.3 DWMEDH I M=69 OMENFEEL Tk h, EHEXIOMEY BB HMIELFA
TEDABEHR» D ORBIEBHOMEL T7c-> T 5™,

WLE 146'E 148E 156E 152

o

44N 156E

48N

47N

46N

#6E No.3~No.70oHEBLFORBEORENR

Fig. 6. Epicenters of earthquakes No. 3 to No. 7 in
Table 3 and their aftershocks.

X epicenter of the earthquake of October 13, 1963 (M=8.1)
~ epicenter of the earthquake of January 29, 1968 (M=6.9)

H4E WERABDOWIED A NEK
Table 4. Number of earthquakes with magnitude larger than
about 3 which occurred E and SE off Hokkaido

Jan. | Feb. | Mar. | Apr. | May | June | July 1 Aug. Sept.} Oct. y Nov. | Dec.
1964 @l@wleolol el 23] 1| 1]o0]1
1965 W | o 2 || 8 3l 140!l o] @] @
1966 @231 @ ol 2|20l 2]s]3]-—
Figures in ( ) are based on the data from Sapporo Meteorological Observatory.

11) ®il 7).
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655 AOEHICIIIORBIIEEALFEL Wi L Bbh b,
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196447 A 24 B 17 B 14 5 T BB FHC M 6.4 (IMA) oiE (No.5) 235 H KEH
BEIEE LI, ZOMED 824 HID 15 B 52 51idiz L A FR LB/ 2 v i IMA
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(M6.0) DT LIED  DHIKREHNERILLICZ EAADR S,

19644E 10 16 D = b v 7 E¥1E (No.6) 12 M=6.1 T17TH 195 RKE LI FTD
FRE B2 DB D CHIR G B) 2 & B i, n/hour
Mk AREROABORAEBLH TR 12T main shock
+, WAHTEL16 AO05HE27/3E 16K 014 10 Me1
AL E DI MBI TH - 1o, Tn ks, US
CoasT and GEODETIC SURVEY {2 X 5 & 16 BF
DHED~ 7 =5 . — Fik m=557T, 17819 6
S OMENm=52 L ShT\wba, Mt 44
BAH IR TH 1ITROMBOFARKED K

HBENTH D, ‘
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8.-

1 1
O 12 0 1 oh
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12) )z ¥, S. SUYEHIRO, T. ASADA and M. OHTAKE ; Foreshocks and ‘Aftershocks Accompanying
a Perceptible Earthquake in Central Japan, Pap. Met. Geophys., 15 (1964), 71-83.



40 X K % B

#5% No.7oiBoXHELKREO COWMEOHELEABER SWT M ONTHEYHENS

<~ =Fa—F . . .

Table 5. Magnitudes of main after- L MAZASETHAE R 56, M DR
shocks of the earthquake No. 7 BT Q) SR » Tunlen X S Itk 5,

Time Miwa | Mswmo m Mp46 Lo/ X CHETHIIEBLIRELGREAL
13 15 5.2 52 MELZ LI b DEINPINE bR D DL LB
13 45 5.2 54 N ) s B e
16 11 53 5.47 55 LTHAEIRTIWTHEAS, ik, BICONLL
16 28 5.2 52 512 No.3 & No.4 DHEDLEBED M D5 -
et B e G B P R SR A RS PP PN
19 17 5.1 5.0
21 00 5.50 5.2 196546 A 1L Ao = b = 7 E¥hi#E (No.7),
o P ARO< /=7 . - ¥ 64(MA) TREH 1R
14 41 5.3 530 | 56 10 75 DL B ASER AN IR TN T B R DI FE
12“ ? 82T | 82 RAMETH -t EELKBCOWT, KEFO~ 7
47 .2 5.0
20 10 58 53 5.35 54 Ab#EE A 8 » ET O EUEFTIC > TEEH O KA HL T
29 11 05 5.3 5.29 55 o1 e . . - "
E‘I‘% L-/ﬁ:,_‘, 7 =5 o F @S{L;bgﬂé. MSM0> U~S-C~G-S-
Mjua; Japan Meterologic?ﬂ Agency DEFEEBED ~ 7 = F . — F m OERE 5 FCR
Msgwo; Sapporo Meterological Observa-
tory L7z, 11 B 21 B 45T Mswo =550 TH 5%

; U.S. Coast and Geodetic S sy .
" O IMALETE Y 2 CHBRRE SR TR, B, KEAD

BB ST EEL RO AMEN, P, MWW, EHEO3I A THRAEIATHT, &
RADIROREDPSIDB L ID3HFHTRDO =7 =F o —~ FOFIELE569 THD, Z DOl
BRYRMOEETLABESIATID2D0THA I, ARERDOCHBRAIM R/ -7cb o
LBbh, USCGS. TLERIIBEREIN Ty, Fio, 12H 42051 m 2346 &
ST OHREBIFECTHRAEL LN, BAMIOBBETIZD2EOMBIEY L TREINT
WhTeE@D Mpva (ZRD BT g, U LIGEEE PR O 5 K IRIE 2> 6 18 Mesyo 1153
BT EBEbRh2, hbnléaEz e bv, 22Tl HI6R1IISOREZRAKDEE
ELIE L TEL Z&inT 5,

ek, ZONo. 7 OWMBCIXHBRBIRLR» -,

WEETONRTEN No.5, 6, 7D 3 20ME#HO USCGS. I L 2BRSH 44 6 [Mic
AT, 1963F 10 A= b r 7 B AME (M =81) ORBEEIIAEI DRI~ - T
T, SEOMBOKBREBERA|MAPIVRNI 5 TH b,

3-5 1965 FOHFEME (No. 8)

8A31H16H494 (M=51) 3L 1780445 (M=50) ®2@EcHich BT BT
TRAEE IV OMERRBEL TUMEERD - 7. - OO MBIEEC O TLAHDH
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HED B DA, I TOHBIRBLERMBCLc, TR0 THAE—REI BLD
R BREDHEF 2T LNnEVE VLR TLD, SEOHATS, 3EAERAUAEIOH
BOAROC2EENT, 9HIBIYL T4 M=51 oMBE,NREL TS, ZORBEOMEL
o KEEH L AL R,

3-6 FRNEAAOME

1964 - 8 F 30 Hicffiidb i TRAE L5 (No.9) O~ 7 =F o — Fi3 42 TH - ol
LR REE Bbh 28 Es 4 BEE EH - TEBIS R,

19644 11 A 13 H ol o5 (No. 10), Hi@ERA ) 1o RO AKEO~ 7 =
F .~ FEMA8 THDH, OB OVTIL, ABR 1201 XTFEash? X b bk
LRI CRELMREET LI,

1965 4 3 A 29 B 0 F A ?ﬁ@mMENOHL_@iELOLT%$ £ 30 SR &
BOBLERRLRV DI D TH D, KEND 30MHEL - T M54 ORKEEAFKALL
P, TOERCKBEHALCERL ot ok, 1968 EHRFHMIE O FIIC OV Thh
iE, TOMEND 19674 12 Az M 48 oM@ s AT 5 £ coliicit, KB BRI
HWEBIRIEAE L Tvinty,

CHDDEEFHCONTY I =2F . — FOSTEFAND L, HEOR I DIVThED,
OB K S RTHIFE M E ERRBEF W TIL 0 OEIMEL DIV OTIEvnEBbh 3,
SOZ LR, ZOMIRIEOWT M ONECERBICOWTIRETELR T VS b DN 05~
06 THAWZLIHIEL T3 EBbnd,

3-7T HROELYD

W E EFTCEANLCHERIC LT T OB RYE 6 BT,

KEBEK ORI D Fe o T O R0 EHE LT 5 23, #Billahicsk
BOPNE L L VHETTBIERPOER p & c DEXRD D E WS X DI, WEETER
Wp kel LTHMLATODER G2 ol SICERMFRENEOBRERHAINS HERF L
2% No. 10 DHIEZ O L O THABEBZEORELD )R d 5 ¥ A5 & rnbhoil,
cDEIXIZEALY ODHELBH DN, BEEORBYHBT L c B M e EY S 5T
HIwEBbha, ZZTHBLRICHETE c=001~06 ATH 5,

HBCOWTOBETIFRIIES 2 KBTOERCES S FEROFKRID 1Lz DRFEH
LD THb, CORLTIETEL T =F .~ P26 U EOHBIZ DL TORIHERD
NENTWER, TOEEIVNIVGVHBE2WTEDOME T E BRI,

13) RHEAR; HTRBLOMBIED (1926~1968), dLAMIRHIBT I HE, 22 (1969), 49-72.
14)  ®iH 2).
15)  fijH 5).
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Fig. 8-1. Time-frequency diagrams for aftershock sequences of the earthquakes in Table 3
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56 x Table 6.
No.* M, M1 51 Alo-—Ml p C b D
1 6.9 6.5 12h15m 0.4 1.3 0.254 0.60
2 75 6.1 16 14 1.6 0.33 0.95
3 6.64 5.0 14170420 1.6 (0.4)
4 6.71 4.0 2 16 40 2.7 1.0 0.000 0.85 42km
5 6.4 6.0 8 50 04 0.8 0.000 1.11
6 6.1 5.6 110 0.5 1.0 0.05 1.10 67
7 6.4 5.3 4 37 11 15 0.58 1.15 59
8 51 5.0 15 0.1 1.3 0.042 0.85 34
9 4.2 1.3 5 56 2.9 1.0 0.021 1.0 10
10 48 2.8 46 2.0 1.6 0.011 0.57 19
11 6.4 5.4 1 511 1.0 1.0 0.014 0.45 27

* same as in Table 3

My—M, & M, & DB (5811 X)),

KIOLME M6 FTEHLTHELOR T2 FROERYZTDOE E M DI HAoi
L7chDTHb, ABD= 7 =2F . —F My » 4 TL I BI-TwrHEBELH B, KF
OHBE AR THEERD L b M= M, 3 S <70 T b, LnL, Zhid® 5 ik
DOREL 70> T BTHA 5, fe& 2if, b L My 5 AT My— My OFIBE 3 THB &
EERFEND LD ETIE, My—M, DXL FDREF I EXELIE M~—2 BEOKEE
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16) T. UTsU; Aftershocks and Earthquake Statistics (I}, J. Fac. Sci. Hokkaido Univ., Ser. VII,
3 (1969), in press.
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4. Aftershock Sequences Recorded during a Microearthquake
Observation in Hidaka District, Hokkaido (1964-1966)

By Yoshinobu MoTtova

(Urakawa Seismological Observatory, Faculty of Science, Hokkaido University)

From May, 1964 to November, 1966, a highly sensitive seismic observation was
continued at Kamikineusu, southern part of Hokkaido. In this paper an aspect of the
seismicity around Hokkaido and a study of some aftershock sequences observed in this
observation are described.

It is shown that earthquakes with magnitude larger than 5 are mostly accompanied
by aftershocks, and micro-aftershocks are observed for about 40% of the earthquakes of
magnitude between 3.5 and 4.9. Earthquakes accompanied by remarkable aftershock
activities occurred six times in 1964 and three in 1965, while none in 1966. These
aftershock sequences were investigated and the results are given in Figs. 8, 9, 10 and
Table 6. The decay of the frequency of aftershocks with time is well represented by
the modified Omori formula =(#)=A(E+c)~?.



